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In the Claims 



Cancel claims 1-30 without prejudice and add the following new claims 31-70: 



fl P. 



A contact hole for a semiconductor device, comprising: 
a bottom^Wface of a first material; 
at least one v^cal sidewall of a second material; 
a generally planarT^er of a third material covering the bottom surface, the third material 
including at least two different asmstituent elements. 

32. The contact hole of claim 3 1 \ rtiere the third material is an alloy or a composite. 

33. The contact hole of claim 32 v here the third material contains a refractory metal. 

34. The contact hole of claim 3£ \$her</the third material is a silicide. 



35. The contact hole of claim 32 wmere the third material is rich in titanium. 



36. The contact hole of claim 32 where the stoichiometry of the third material is uniform. 

37. The contact hole of claim 31 where the first material is silicon. 

38. The contact hole of claim 37 whereA^third material consumes only a minimal amount of 



the silicon. 



3oJb C>3^^39. A cont^hole for a semiconductor device, comprising: 
a bottorn&Hrface of a first material; 

at least one vertical sidewall of a second material and having a high aspect ratio; 
a generally planar layer of a third material covering the bottom surface, the third material 
including at least two different cbnstituent elements. 
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40. The contact hole of claim 39 where a heignt of the sidewall is at least four times a width of 
the bottom surface. 





width of the bottom surface is equal to or less than 



41. The contact hole of claim 
about 0.5 micron. 



42. The contact hol^/Of claim 39 where the third material is substantially confined to the bottom 
surface of the hoi 



43. A contact hole for a semiconductor device, comprising; 
s =;f a bottom^sqrface of a first material; 



ru 



at least one verfk^l sidewall of a second material; 

a layer of a third mateiiql covering the bottom surface with a thickness variation of less 
than 50%, the third material includihg^at least two different constituent elements. 



U1 



44. The contact hole of claim 43 where the tpckness variation of the layer is less than about 
20%. 

45. The contact hole of claim 4j\Tw$4re the thickness variation of the layer is less than about 
10%. 

46. The contact hole of claim 43 where the planar layer contacts the sidewalls. 



47. The contact hole of claim 46 where the planar layer does not extend a substantial distance up 
the sidewall from the bottom. 



€ X>\> Crt ^ 48. A contact hole ib^a semiconductor device, comprising: 
a bottom surface^of a first material; 
at least one vertical sidewall of a second material; 
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S a generally planar layer of a third material covering the bottom surface, the third material 
having a graded scoichiometery between two different elements. 



49. The contact hole of claim 48 where the hole has a high aspect ratio. 

50. The contact hole of claim 48 where the first material is silicon. 

51. The contact hole of claim 48 where the second material is an insulator. 

52. The contact hole of claim 48 where the planar layer contacts the sidewalls. 

53. The contact hole of claim 52 where the third material is substantially confined to the bottom 
of the hole. 

54. The contact hole of claim 48 where the third material is a silicide. 




5. A contact hole for a semiconductor device, comprising: 
a bottoiit^wface of a first material; 
at least one siafe\*(all of an insulating material; 

a generally planar lay&^of a third material covering the bottom surface, the third material 
including at least two different con&tkuent elements. 



4 



56. The contact hole of claim 55 where the insulator is an oxide, a nitride, or a glass. 



57. The contact hole of claim 55 wtiere 
substantially up the sidewall from t 



the / layer of the third material does not extend 

/ 

e bottom. 



A 



58. The contact hole of claim 55 where the third material is a silicide. 
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V 

\i> An^ntegrated circuit, comprising: 

a substrate of a first material; 





an insulator ofr^seco nd mater ial overlying the substrate; 

multiple contact holes through the insulator to the substrate, each contact hole having at 
least one sidewall of t he second matemt hand a generally planar layer contacting the substrate, the 
layer including at least two different constituem&lements. 



m 




60. The integrated circuit oflclaim 59 where the substrate is silicon. 

61 . The integrated circuit of dlaim 59 where the second material is an oxide, a nitride, or a glass. 



62. The integrated circuit of clpim 59 where the planar layer contacts the sidewalls. 

^0/ 1 



^u^Sf^ > 63v The integrated circuit of claim 59 where the layer is planar within 50%. 

1 

64. The integrated circuit of claim 63 where the layer is planar within 20%. 



65. An integrateavcircuit, comprising: 
a substrate ora first material; 

an insulator of a second material overlying the substrate; 

multiple contact hole^through the insulator to the substrate, each contact hole having at 
least one sidewall of the second nstaterial and a generally planar layer of a silicide contacting the 
substrate. 



67. The integrated circuit of claim^p6 where the refractory metal is titanium or cobalt. 

68. The integrated circuit of claim 61 where the silicide has a uniform stoichiometry. 



